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DETAILED ACTIONS 
Claim Objections 

1 . Claim 11 is objected to because of the following informalities: 

Term "the group" in line 2 is improper since there is insufficient antecedent basis for 
such a ''the group" in the claim. 

Examiner suggests changing this term to "a group". 
Appropriate correction is required. 

Claim Rejections - 35 USC§112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter, which the applicant regards as his invention. 

3. Claims 1-5 and 18-24 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

a) Claim 1 recites the limitation "said output line card" in lines 10-11, and the 
limitation "said input line card" in line 12. There are insufficient antecedent bases for these 
limitations in the claim. 

b) Claim 18 recites the Hmitation "said dedicated multicast output cards" in line 2. 
There is insufficient antecedent basis for this limitation in the claim. 

c) Claim 19 recites the limitation "said dedicated multicast input cards" in line 2. 
There is insufficient antecedent basis for this limitafion in the claim. 

d) Claim 23 recites the Hmitation "said dedicated multicast input cards" in lines 2-3. 
There is insufficient antecedent basis for this limitation in the claim. 
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Claim Rejections - 35 (JSC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lyles (US 
Patent No. 5,305,311) in view ofHonig et al. (US Patent No. 6,487,171) and Vladescu et ai (US 
Patent No. 6,760,332) hereinafter referred to as Honig and Vladescu, respectively. 

a) Regarding to Claim 1: Lyles disclosed a network router system comprising: 

an optical switching fabric having multiple inputs and multiple outputs connected 
through multiple switching paths (see Fig. 10: 106 and 104; and Fig.2: 41)\ 

multiple input hne cards interconnected with said multiple inputs of said switching fabric 
(see Fig.2: link In 84; and col 12 line 65 - col 13 line 1, line card logic includes the input and 
output links 84 and 85, respectively)', 

multiple output line cards interconnected with said multiple outputs of said switching 
fabric (see Fig, 2: link out 85; and col 12 line 65 - col 13 line /, line card logic includes the input 
and output linlcs 84 and 85, respectively)', 

a multicast output queuing and control card interconnected substitutionally for said 
output line card with at least one said switch fabric output (see col4 line 58 - col 5 line 2, copy 
network 48)\ and 

a p X p crossbar muhicast input card interconnected substitutionally for said input line 
card with at least one said switch fabric input, such that said crossbar multicast input card is 
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connected with said multicast output queuing and control card through a data path and such that 
said dedicated multicast input and output cards have no facihty interface connection (see Fig.2: 
copy Net 86; and coll 1 line 63 - coL12 line 12, Nx N copy network 48). 

Lyles failed to explicitly disclose a plurality of facility interface cards disposed such that 
each of said muUiple input and output cards is interconnected with a facility interface card. 

Honig explicitly disclosed such a plurality of facility interface cards (see Fig.4: 1/F card 
#1 to I/F card UN in box 52). 

At the time of the invention, it would be obvious to a person of ordinary skill in the art to 
combine such a plurality of facility interface cards, as taught by Honig with Lyles for functioning 
to couple data from/to physical interface to/from the input and output line cards. The motivation 
for doing so would have been to provide for greatly reduced latency when transmitting broadcast 
packets through a switch matrix (see Honig: col 3 lines 58-65). Therefore, it would have been 
obvious to combine Honig with Lyles in the invention as specified in the claim. 

Lyles also failed to explicitly disclose a dedicated multicast input card that is 
interconnected with a dedicated multicast output card tlirough a data path and such that said 
dedicated multicast input and output cards have no facility interface comiection. 

Vladescu explicitly disclosed such a dedicated multicast input card that is interconnected 
with a dedicated multicast output card through a data path and such that said dedicated multicast 
input and output cards have no facility interface connection (see Figs. 4 and 6: blocks 69 and 71, 
and link 82). 

At the time of the invention, it would be obvious to a person of ordinary skill in the art to 
combine such a dedicated multicast input card that is interconnected with a dedicated multicast 
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output card through a data path and such that said dedicated multicast input and output cards 
have no facihty interface connection, as taught by Vladescu with Lyles, so that data can be 
feedback from output to input of a switching fabric for a purpose of data duplication. The 
motivation for doing so would have been to provide a logical multicasting capability using the 
smaller, cheaper and less power-consuming switches which do not have a built-in logical 
multicasting function (see Vladescu: coil lines 62-65). Therefore, it would have been obvious to 
combine Vladescu with Lyles in the invention as specified in the claim. 

b) Regarding to Claim 2: Lyles further disclosed said dedicated multicast input card, 
said dedicated multicast output card, and said data path are combined into a single dedicated 
multicast card (see col. J 6 lines 36-57, the copy network 48 on a single board or card), 

c) Regarding to Claim 3: Lyles further disclosed said optical switching fabric is 
partitioned into a plurality of working subplanes (see Fig.l : Switches 1-3 from Source 1 to 
Destination; this configuration can be considered as the optical switching fabric is partitioned 
into a plurality of working subplanes), 

d) Regarding to Claim 4: Lyles further disclosed the router system further comprising a 
plurality of said dedicated multicast input cards and a plurality of said dedicated muhicast output 
cards, such that each said multicast input card is connected with one said dedicated multicast 
output card (see col4 lines 58-62, incoming multicast cells; and see col. 12 lines 26-34, at least 
one, and perhaps many, of the outputs of each of the crossbar in the first layer is connected to 
inputs on each crossbar chip in the second layer). 
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e) Regarding to Claim 5: Lyles further disclosed said optical switching fabric contains 
multiple inputs and multiple outputs connected through multiple parallel switching paths (see 
col. J 4 lines 42-52, parallel data path structure of the switching fabric 41). 

f) Regarding to Claims 6 and 7: these claims are rejected for the same reasons as claims 
1 and 2, respectively because the apparatus in claims 1 and 2 can be used to practice the method 
steps of claims 6 and 7. 

g) Regarding to Claim 8: Lyles further disclosed said multicast packet is transferred to 
said dedicated multicast output card through said optical switching fabric (see coL4 lines 58-62, 
incoming multicast cells are routed around the copy network and through switching fabric 4J, 
but then are intercepted at the output of the switching fabric and returned to the copy network 48 
(dedicated multicast output card), rather than being routed to outgoing lines). 

h) Regarding to Claim 9: Lyles further disclosed said multicast packet is converted 
from an optical packet to an electrical packet at said dedicated multicast output card (see col. 2 
lines 59-62, optical fiber; coL3 lines 6-19, operating at link rates of 155 Mbps (lience OC-3); 
and see coL 7 lines 44-48, electrical loads (at Resemition Ring 46 in Fig. 2, hence electrical 
packet)). 

i) Regarding to Claim 10: Lyles further disclosed said multicast packet is replicated to 
produce a replica packet (see coil line 64 - col. 2 line 12, multicast packets, separate copies of 
each of said packets). 

j) Regarding to Claim 11: Lyles further disclosed said repHca packet is produced at a 
location selected from the group consisting of said dedicated multicast output card and said 



Application/Control Number: 09/714,426 Page 7 

Art Unit: 2661 

dedicated multicast input card (see col. J line 64 - col. 2 line 12, copy groups composed of 
multiple ones of said destinations). 

k) Regarding to Claim 12: Lyles further disclosed said multicast packet is converted 
from an electrical packet to an optical packet at said dedicated multicast input card (see Fig.2: 
Reservation Ring 46 and Switching Fabric 41 (wherein the 41 is a combination of Batcher 42, 
Banyan 43 and 44; in which, the 46 is operating at electrical loads, whereas the 41 is operating 
at link rates (OC-S, hence optical)); therefore, from an electrical packet to an optical packet). 

1) Regarding to Claim 13: Lyles further disclosed said multicast packet is transferred 
from said dedicated multicast input card to said multiple outputs through said optical switching 
fabric (see col. 16 lines 6-14, for each of the J cells (copied (multicast) cells), the subsequent 
processing steps are identical a unicast cell, through the switching fabric 41). 

m) Regarding to Claim 14: Lyles further disclosed said multicast packet is transferred 
to said multiple outputs serially over a period of multiple switching cycles of said optical 
switching fabric (see Fig.2: 52, 51 and 45 (these are FIFO buffers; therefore, a multicast would 
be serially transmitted to the multiple outputs 85); and see coL8 lines 3-68, at the beginning of 
each arbitration cycle in line 7 and additional switch cycles in line 68 (multiple switching 
cycles)). 

n) Regarding to Claim 15: Lyles further disclosed said optical switching fabric contains 
multiple inputs and multiple outputs connected through multiple parallel switching paths (see 
coil 4 lines 42-52, parallel data path structure of the switching fabric 41). 
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o) Regarding to Claim 16: Lyles further disclosed multiple replica packets are 
transferred in parallel to said multiple outputs during a single cycle of said optical switching 
fabric (see col 1 7 lines 1 7-26, in parallel). 

p) Regarding to Claim 17: Lyles disclosed all aspects of this claim as set forth in claims 
6, 10, 15 and 16. 

Lyles failed to explicitly disclosed an expression of 1 + CEILrNG(N/m) for a multicast 
packet: wherein said multicast packet is sent through the switching fabric 1 + CEILING(N/m) 
times, wherein N is the quantity of said multiple outputs, wherein m is the quantity of said 
multiple parallel switching paths, and wherein said CEILING function rounds the value of a 
variable up to the next higher integer. However, Lyles disclosed a multicast packet is sent 
through the switching fabric 41 itself for interconnecting a plurality of Virtual Circuit layers 
within the N x N copy network 48 whenever a copy group is so large that a multi-mode spanning 
tree is needed to produce the requisite number of cell copies Cjfor that particular group. In 
which, N/p is identical line cards (hence N/p is the quantity of multiple outputs) and p is lines of 
p xp crossbar 86 (hence p is number of parallel switching paths) (see col. 12 line 26 - col. 13 line 
8). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to derive such an expression tliroughout the N x N copy network 48, N/p 
line cards and p lines of Lyles for a purpose of a calculation of a number of times for a multicast 
packet, which is sent through a switching fabric, the motivation being able to provide an exactly 
time delay for a multicast packet successfully transferred through a switching fabric. 
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q) Regarding to Claim 18: Lyles further disclosed said multicast packet is transferred 
substantially simultaneously to a plurality of said dedicated multicast output cards tlirougli said 
optical switching fabric (see col. 16 lines 36-57, the switch can be used to interconnect successive 
layers of the copy network 48, multilevel multicast groups in lines 41-43; and see col 1 7 lines 11- 
16, k cells can be simultaneously routed). 

r) Regarding to Claim 19: Lyles further disclosed said multicast packet is transferred 
from a plurality of said dedicated multicast input cards to said multiple outputs tlirough said 
optical switching fabric (see coL16 lines 6-14, for each of the j cells (copied (multicast) cells), 
the subsequent processing steps are identical a unicast cell, through the switching fabric 41). 

s) Regarding to Claim 20: Lyles further disclosed said multicast packet is transferred to 
said multiple outputs serially over a period of multiple switching cycles of said optical switching 
fabric (see Fig. 2, 52, 51 and 45 (these are FIFO buffers; therefore, a multicast would be serially 
transmitted to the multiple outputs 85); and see col. 8 lines 3-68, at the beginning of each 
arbitration cycle in line 7 and additional switch cycles in line 68 (multiple switching cycles)). 

t) Regarding to Claim 21: Lyles further disclosed said optical switching fabric contains 
multiple inputs and multiple outputs connected through multiple parallel switching paths (see 
col 14 lines 42-52, parallel data path structure of the switching fabric 41). 

u) Regarding to Claim 22: Lyles further disclosed said multicast packet is replicated to 
produce a replica packet (see coll line 64 - col2 line 12, multicast packets, separate copies of 
each of said packets). 

u) Regarding to Claim 23: Lyles further disclosed multiple replica packets are 
transferred substantially simultaneously in parallel from a plurality of said dedicated multicast 
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input cards to said multiple outputs during a single switching cycle of said optical switching 
fabric (see col. 17 lines 17-26, in parallel; and see col 17 lines 11-16, k cells can be 
simultaneously routed), 

v) Regarding to Claim 24: Lyles disclosed all aspects of this claim as set forth in claims 
6,8, 19 and 21-23. 

Lyles failed to explicitly disclosed an expression of 1 + CEILING(N/m) for a multicast 
packet: wherein said multicast packet is sent through the switching fabric 1 + CEILING(N/m) 
times, wherein N is the quantity of said muUiple outputs, wherein m is the quantity of said 
multiple parallel switching paths, and wherein said CEILING function rounds the value of a 
variable up to the next higher integer. However, Lyles disclosed a multicast packet is sent 
through the switching fabric 41 itself for interconnecting a plurality of Virtual Circuit layers 
within the Nx N copy network 48 whenever a copy group is so large that a multi-mode spanning 
tree is needed to produce the requisite number of cell copies Cjfor that particular group. In 
which, N/p is identical line cards (hence N/p is the quantity of multiple outputs) and p is lines of 
p X p crossbar 86 (hence p is number of parallel switching paths) (see col. 12 line 26 - col. 13 line 
8), 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to derive such an expression tluoughout the N x N copy network 48, N/p 
line cards and p lines of Lyles for a purpose of a calculation of a number of times for a multicast 
packet, which is sent through a switching fabric, the motivation being able to provide an exactly 
time delay for a multicast packet successfully transferred through a switching fabric. 
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Response to Remarks 



6, 



Applicant's arguments filed on July 13, 2004 with respect to claims 1-24 have been 



considered but are moot in view of the new grounds of rejection. 



Examiner Information 



7. 



Any inquiry concerning this communication or earlier communications from the 



examiner should be directed to Anthony T Ton whose telephone number is 571-272-3076. The 
examiner can nonnally be reached on M-F: 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Vanderpuye can be reached on 571-272-3078. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

hiformation regarding the status of an application may be obtained from the Patent 
Application Infonnation Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status infonnation for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Respectfully submitted, 




Anthony T. Ton 
Patent Examiner 
December 16, 2004 
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